Evolution of sarcomeric myosin heavy chain genes: evidence from fish.
Myosin heavy chain (MYH) is a major structural protein, integral to the function of sarcomeric muscles. We investigated both exon-intron organization and amino acid sequence of sarcomeric MYH genes to infer their evolutionary history in vertebrates. Our results were consistent with the hypothesis that a multigene family encoded MYH proteins in the ancestral chordate, one gene ancestral to human MYH16 and its homologues and another ancestral to all other vertebrate sarcomeric MYH genes. We identified teleost homologues of mammalian skeletal and cardiac MYH genes, indicating that the ancestors of those genes were present before the divergence of actinopterygians and sarcopterygians. Indeed, the ancestral skeletal genes probably duplicated at least once before the divergence of teleosts and tetrapods. Fish homologues of mammalian skeletal MYH are expressed in skeletal tissue and homologues of mammalian cardiac genes are expressed in the heart but, unlike mammals, there is overlap between these expression domains. Our analyses inferred two other ancestral vertebrate MYH genes, giving rise to human MYH14 and MYH15 and their homologues. Relative to the skeletal and cardiac genes, MYH14 and MYH15 homologues are characterized by evolution of intron position, differences in evolutionary rate between the functionally differentiated head and rod of the myosin protein, and possible evolution of function among vertebrate classes. Tandem duplication and gene conversion appear to have played major roles in the evolution of at least cardiac and skeletal MYH genes in fish. One outcome of this high level of concerted evolution is that different fish taxa have different suites of MYH genes, i.e., true orthologs do not exist.